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Translation from; Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 208 (USSR) 


AUTHORS: Pomerants D.M., Skotnikov, V.v. - \ 
Mae ——— ere yl 
TITLE: _ Peoulfarities in the Manifestation of Irreversible Temper 


Brittleness in Intermediate Transformation Products of Structural 
Automobile Steels ¢ SS ete es 
-—————— 
PERIODICAL: V sb,: Materdaly Nauchno-tekhn. konferentsii po probl. zakalki 
7 ; Vv goryachikh sredakh i promezhutochn, prevrashcheniyu austenita, 
Vol 1, Yaroslavl’, 1957, pp 228 - 249 


ABSTRACT: The authors investigated the effect of the decomposition tempera- 
ture in isothermal quench-hardening on the development of irre- 
vernipie brittleness i temper of ihe soir gibi Vhs grades: 

4OKhy 4OKHNY HOKANMA } 35KhGSaA) 4OKhGT, OKnM)¥ 45624 The authors 

détermined ay, and Ro after oil-quenching or isothermal quench-- 
hardening and 1 hour holding at. 200° - 400°C with subsequent 

tempering at 200° ~- 650°C. Furthermore, they carried out a 

magnetometric determination of the amount of residual austenite 
in 40Kh, 45G2, 4OKnNMA, 35KhGSA steels, In steel subjected to 
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(Nauckno~tekhnichos: 
ooryachikh sredakh i pron 
eustenita (Yaroslayl?) 
i nt > 
PERIODICAL: jietel llovedeniye i Obratotka Metalloy, 1958. Np 5 
pp 58-63 (USSR) Te pe noes 


ABS? in. Sciantifiet : 
STRAC? “in not media gal Snteee conference on hardening: stecls 
ae Pee 2a and int ermeciate austenite transformation was 
1d in Yaroslavl ; Deceaber 16-19, 1657, which was 
convened by the Yaroslavl’ Resional Dineéterate oft 
NTO ‘Mashpron jointly with the “metals techno? ony eer 


os section of the Cantral Directorate of NTO 
eee ee 180 people participate 2@ who cane from factories, 
aera institutes and teachins establishnents of We 
ning grad , Hovosibirs! and nu unerous other towns the —— 
pA SS f vel . eb 


al Us ho ~ tl i > G 
shors of vhis report state that it con be assuned the 


am } beta] Fo + + 
the foll 1n® are esteblished facts relatin: to inter- 


Card mediate trensforna+ Sion: s 


1) Decor i aN : 
1/29 Aa eae pee ition of the austenite in the intermediate ranre 
&S after a certain inowbation pericd - aa 
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2) Intermediate transformation stops when a certain 
quantity of non-decomposed austenite still remains, 
whereby the completeness of the transfornation increases 
with decreasing temperature; 

3) Diffusion redistribution of carbon takes place during 
intermediate annealing; 

4) Decomposition of austenite in the intermediate range 


the degree of dispersion, hardness and other properties 

of the decomposition products; 

6) In the decomposition products of the lower part of 

the intermediate region existence of the tetragonal 

a-phase is detected; 

7) The products of decomposition of the upper part of the 

intermediate range are most frequently "feather" shaped, 
Card whilst the decomposition products of the lower part are 
2/29 acicular; 
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9) In steels which are alloyed with carbide forming 
elements, the internediate transformation is characterised 
by a Separate branch of the C-shaped curve which is 
separated from the pearlitic range by a zone of relatively 
stable austenite; 
10) Irrespective of the chemical composition of the steel 
the carbide in the intermediate transformations is a 
cementite type carbide and,as regards the contents of 
alloying elements,it does not differ from the averaze 
composition of the steel; 
11) The static strength and the physical properties of the 
decomposition Products of the lower part of the intermediate 
range does not differ materially from sinilar propertics 
of the martensite products tempered to achieve the sane 
hardness; 
12) The decomposition products of the austenite in the 
intermediate range after high temperature tempering have 
Card less favourable mechanical properties than the structure 
3/29 obtained after hardening, for obtaining martensite followed 
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9) A full and even partial decomposition of 


austeni' i : e 
ee as in the upper region of the interuediace rancs 

ce appearance of a particular variant of dpeeven 
wiper orittleness which is characterised by @ ie 


crystalline fracture 
Doctor of Techni Sed 
L roof hical Seliences R, I. wnt; 
in their peter " a vee te ts Sntin and L, I. Kocan 
fon we Fuse ted re ene Theory of Internediate ®ransforua- 
Ss oC COTM’ ticated e=perinente = s ured 

i ines us ‘Se anentel ata x 
elenentary reactions structure and mental data on the 
cransfornation producte of auste Pee composition of 

: ; procucts austenite in the medi: : 

qeee pointed out that tronsforvation os ae eens aa, 
rf 2 3-4 = a ee tein, 4. 4 LS rea ran i 
cue to redistribution of the alloyins ieee noe 
tre ted but to diffusional redistribution of c San j 

€ Scvenite ae ee < Testes - car 
sees area Depending on the composition Seo 
: ne transfornetion texperature. an increncs une steel 
dee cs of +3 weee ure, En increase or 2 
Cecreacse of the carbon concentration in the vesiauny 


austenite nay tela Baas 
ay Fee place Witteh tn" ws 4 
of ca ee id =: ee heii 1s due to Separavine 
ee: Ene arbides, , Lf sone cases (for instance in Stead 
ar foes OF Carbon enrichment of the residual ove ee 
4/29 at a later stase of the bransforsation in folio oe 
ad . i ’ Veg DY a 
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separatio n of the carben phase austenite and 
Lap poverichnent in carbon. Avail: a 
Sopucture of the a—phase whic eof i 
range, on the moet site i ; 
Yuta trensforset arbon-free 3 oe 
range and on th a 
that the a-phase am 
to the martensite er th 
obtained data he. eden consider Shee ons ration the £ 
the austenite "an the inter: nediss Se rane is Gus G6sa- ee 
redistribution of the carbon in the austenite and a 
formation of sections with increesed and with reduced 
carbon concentrations, Sections of ehe eustenite with 
reduced carbon concentration transfor: into “ ‘extensite 
end those with increased carbon concent pee G 3 gear a06 
a ieee adciecn stability dependin: the ee 
ansforetion tbenpereture ; und iti <7 
ee ae Will start te peti ae een 
Soak = : _b@ separate fron “pho istenite 
5 Transfornations sinilar in character to the ernectie 
5/29 transforuation of the austenite are snecif eee 


iiss Re 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030007-1" 


CIA-RDP86-00513R001342030007-1 
Ee ie2 DEA REL ES sel eee 


"APPROVED FOR RELEASE: 07/13/2001 


Pasir eatites Sea teha tee eee See = Bauer iszaa ewe | ee 


PETES GE Tee a Oe Re SSeS SEDI or AE 


the alloys conteining clezsnt 
speeds of ciffusion oes and 
Candidate of 4 Technical 

G, Dp, Kubyshiina, 1 Mi Zaslaveteya, 

oo Eg Bovenskiy in On Intermediate Transic: 
tion" investisated in detail ae phase ge eon of 
products of inte gwuediate tran erat 
valuable are the X-ray str 
of the residval austenite ¢ Telectaa 
lytically. The aut & of fae 
transformation in Cr : Si S eeeaqe they stated thet 
in chromium steel cleer Lines of the carbide Fe,C were 
observed by X-ray ana f5is from 280°C onwards. wkilst in 
silj con steels this carbide is detected only from the 
4.00°C isothern cnvards, They also investi- gated the problen 
of pedsetutbusion of alloying elenents (Cr and Si) durins 
intermediate trans toe rmation, It was established that in 
the non-~d -Econposed e@ austenite, the silicon content is 
approsimetely equal te its averaie conteng in the initial 
austenite, Tn chroniua ssesis at 280-350 C, the chroniun 
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concentration in the c exceed the averaze 
concentration of chrem un in i At a highe 
temperature (400-420 C) an enrichnent of the carbide with 

up to 7? to 8% Cr was observed for a Steel containing 3-5% Cr, 
The authors express the following views on the mechan’ so 

of intermediate transformation: 

1) Intermediate transforzation takes place at lower tempera-— 
tures than recrystallisation, i.e, at a temperature with a 
sharply impeded self-diffusion of the iron and diffusion of 
the alloying elenents; 

2) the fundamental difference of the intermediate transforma-— 
tion from the pearlitic one is the change in the mechanism 
of the yy a transformation, naneiy, a change from the 
ordinary diffusion kinetics to the martensitic one, which is 
confirmed by the presence of a relief on the surface of 2 
cut and the existence of a relation between the erystallo- 
Graphic directions of the forming a-phase end the orijinel 
austenite; 

3) the process of decom 

redistribution of the 
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that two elementary processes talre place, nanely y— « 
transformation according to the martensitic kinetics 

in the impoverished section and carbide separation frou 
the enriched section, 

The authors found that in silicon steel an enrichne 


ne 


mediate range, Therefore, the authors arrived at the 
conclusion that the favourable mechanical properties cf 
Silicon steels after isothermal hardening are due to 4 
particular structural state: a disperse a-phase with a 
small quantity of carbide which is coherently linked to 
Card it and a considerable quantity of residual austenite, | 
8/29 Veo Skotnikov in his paper "On the Mechanism of 
Formation, Phase State and Structural Shapes of Products 
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of Intermediate Transformation of the Austenite" 
investigated the structural shapes and the properties of 
the products of intermediate transformation in engineering 
alloy steels on the basis of micro-structural analysis 

and hardness measurement, He found that the initial 
products of intermediate transformation in low and medtun 
carbon steels have a clearly pronounced lamellar structure 
which is similar to that of the eutectoidal structure, 
whereby the spacing between the lamellae decreases 
regularly with decreasing transfornation tenperatures, 

It was established that the phase which is redistributed 

in the products of intermediate transformation (which is 
usually assumed as being a carbide phase) has the 

following features: the quantity of this phase exceeds by 
far the quantity of the carbide phase which can form for 2 
given carbon content and this is particularly pronounced in 
the case of low carbon steels; the speed of spheroidication 
of this phase is incommensurably larger than that of cs 
cerbide phase in pearlite; with increasing duration of 
isothermal annealing, the dimensions of the particle: <* 
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this phase will decrease appreciably, they "dry up", 
On the basis of his ovm and other results, the author 
concludes that the mechanism of intermediate transformation 
consists in a diffusion layering of the super-cooled 
austenite ard has the character of a eutectcidal 
decomposition. Since one of the phases differs fro 
the initial austenite only by the sharp difference in 
the carbon concentration, the intermediate transformation 
can be referred to as monotectoidal in analogy with 
monotectic transformations, Sub-division of the 
intermediate range inte two regions is due to differences 
in the nature of the formed a-phase: in the upper region 
ferrite forms with carbon concentrations approaching the 
equilibrium one, whilst in the lower region the ferrite 
is saturated with carbon (low carbon martensite), The 
author disputes the nhenomenon of éeli-braking of the 
process of internediate transformation since one of the 
phases of the fornin; product consists of carbon enriched 
austenite, The formation of a cerbide phese is due to 
Card secondary processes which take plece after the basic 
10/29 process of layering; of the initial aus i 
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chet the nature of 
austenite in alloy steels 
mail transformation (in the 
range) of carbon steel, He 
first as a polymorphous transfora-— 
iron-alloying elezent with a regular 


reconstruction of the lattice ¥-> 
considered as decomposition of the 
determined by the diffusion of the 
annealin:. He proposed a 
designating the decomposit 
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austenite which is 
carbon during isotheraal 
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of alloy steel and of the products of isothermal 

transformation of carbon steels, 

L. P. Ivanova in her paper "Features of Intermediate 

Transformation of Austenite in Silicon Steels" investi- 

gated the intermediate transformations in the steels 

6082 and 37KhS on the basis of the magsnetometric and 

X-ray structural analysis, measurement of the electric 

resistance, determination of the mechanical properties 

and application of chemical and X-ray structural analysis 

of electrolytically produced sediments, On the basis 

of the experimental data, the author concludes that, 

during intermediate transformation, self-diffusion of iron 

occurs in silicon steels with a slow diffusion of carbon 

which is impeded owing to the presence of silicon, 

V. &. Biryulin and Doctor of Technical Sciences 

V. D. Sadovskiy in their paper "On the Influence of Iso- 

thermal Hardening on the Mechanical Properties of Steel" 

investigated the impact strength and the hardness of the 

steels 40OKhNMA, 35KhGSA and 3SKnMYvA as a function of 


Card the hardening and tempering regimes, The magnetometric 
12/29 method was used for measuring the quantity of residual 
[2 bea eat 
Rene Seer SS ialin ECAR Rea re Oey ER RN ete taste ha 
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austenite and for plotting the therial kinetic diagrams 
of the super-cooled austenite, The authors point out 
that long duration (100 hours and more) annealing in a 
hot medium leads to a decrease of the impact strength 
whereby in hot media with temperatures of 200 to 300°C, 
the inpact strength i ET ERECS at first. reachin: a certain 
value with increasihtygus tion and, then, the 
impact strength begins te decrease, If the mediun nas a 
temperature of 550 - 400 C, 4 continuous drop is observed 
in the impact strength with increasing duration, Comparing 
this phenomenon with the irreversible temper brittleness, 
the authors point out that embrittlement of the steel 
after ordinary hardening and tempering develops rapidly 
(within a few minutes) for the temperature range 300 to 
400°C and on isothermal harden 6 it develops after 
many hours, After hardening (400 a5 the drop in impact 
strength is accompanied by an_inter-crystelline fracture; 
Card for the isotherms 350 and 400°C the fracture is intra- 
13/29 crystalline, Occurrence of an intre-crystalline fracture 
is attributed by the authors to the features of the micro- 
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structure of the transformation products in the upper part 
of the intermediate range. It was established that in 
steel hardened from 400°C the inter-crystalline fracture, 
which is characteristic for reversible temper brittlengss, 
is obtained only after high temperature tempering (675°C) 
followed by rapid cooling and subsequent embrittlement 

at 550°C. 

V. F. Senkevich and Professor I. N, Bogachev in their 
paper "Isothermal and Step-wise Hardening of Steel" 
analyse the mechanical properties of the engineering 
steels 45kKh, 45Ge and 37KhS after treatment in molten 
alkalies, On the basis of their results the authors 
arrive at the conclusion that isothermal hardening in 
molten alkalies is technologically favourable for a 
number of steels and ensures favourable mechanical 
properties, However, this is possible only within a 
narrow range of super-cooling temperatures and deviation 
from this range can be accompanied by a sharp deterioration 


Card in the properties, particularly of the impact strength, 
14/29 For Steel 45G2 and also 40Kh, the hot hardening is a more 
ee era oe Ss eerie Sse SE ee GERM ATR eisepee 
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reliable method of heat treatment in molten alkslies 
and this is particularly suiteble for components of small 
and medium. sizes, 
Candidate of Technical Sciences N, I. Popova in her paper 
"Influence of the Products of Intermediate Transformation 
on the Physical and Mechanical Properties of Engineering 
Steels" investigated the influence of various quantities 
of intermediate transformation products (at 300 to 450°C) 
on the mechanical properties and on the appearance of the 
fractures of specimens of the Steels 45KhNZM and 35KbNIM , 
The steel structure was investigated by optical and 
electron microscopes and also by chemical analysis of the 
carbide sediment of steels with differing initial 
structures, Studying the character of the changes in 
the mechanical properties of the steel, hardened according 
to various regimes, as a function of the tempering 
temperature, the author established that the influence of 
intermediate transformation products on the mechanical 
Card properties of the steel depends on the temperature at 
15/29 which these transformations take place, The jzuantity of 
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the decomposition products of the austenite forming at 
300°C has practically no influence on the yield point, 
the impact strength and the character of the fracture of 
the steel compared with the corresponding characteristics 
obtained after ordinary hardening and tempering at the 
same temperature, The decomposition products of the S 
austenite forming at higher temperatures (350 and 400°C) 
bring about a reduction of the yield point and the impact 
strength and also a less favourable appearance of the 
fracture whereby the quantity of the products. for which 
a deterioration of the mechanical properties is observed 
will be the smaller the higher the decomposition tempera-— 
ture, It was detected by means of the electron micro- 
scope that,after hardening, the steel (with products of 
intermediate transformation) has a non-uniform structure 
with a non-uniform distribution of the carbides which 
increase with ingreasing isothermal temperature, After 
tempering at 600"C the non-uniforaity is conserved and 


Card the quantity of carbides respings the gene us thet after 
16/29 hardeninz, The structure obtained after tempering of the 


martensite is uniform and contains @ uniform distribution 
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of disperse carbides, Analysis of the carbide sedinents 
shoyed that after ordinary hardening and tempering at 


600°C the carbides contain Cr, Mo and Nn in quantities 
which are near to their respective contents in the 
carbides of residues of annealed steel, The compositions 
of the carbides will be the same in the preducts of 
transformation of austenite forming at 200°C end equally 
vempered at 600°C, ‘The carbide deposits of the products 
of intermediate transformation for at 350, 400 and 450°C 
(after tempering at 600°C) proved to have a lower content 
of Cr, Mn and Mo, On the basis of the obtained results, 
the author concludes that the physical end mechenical 


properties after tempering of steel hardened to obtain 
nartensite differ fron that of steel which contains in 
its structure products of intermediate transformation, 
Apparently,this is duo to the differing shape, magnitude 
and character of the distribution of carbides snd also 

to the distribution of Cr and Mo between the carbide 
and the metallic phases of these structures, 

B. I. Blizarov and V. V. Skotnikov in their paper 
"Influence of the Preducts of Intermediate Transformation 
17/29 on the Tendency to Cold Shortness of Engineering Steels 
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After High Temperature Tempering" investigated the impact 
strength of the steels 40Kh, AOKhN, 4OKhNMA, 45G2 and 
35KhGSA at +20, -25 and -50°C. It was established 
that as regards cold shortness after high temperature 
tempering of steel following ordinary and isothernel 
hardening, the investigated steels can be classified 
in the following sequence: 4OKhMA, #OKHN, #0Kh, 4562, 
35KhGSA, The products of Ssothermal decomposition of 
austenite in the upper part of the intermediate range. 
after high temperature sSenpering, show a nore pronounced 
tendency to cold shortness than the tempering products of 
martensite and the products of isothermal decomposition 
of austenite in the lower part of the intermediate range. 
The authors explain this phenomenon on the basis of the 
mechanism of intermediate transforaation proposed b7 
Vv. V. Skotnikov, 
D, M. Pomerants and Y. V. Skotnikov in their paper 
“Peatures of Irreversible Temper Brittleness in the 
Products of Interuediate Transformation of Ungineering 
Automobile Steels" investigated the dependence of the 
Card 18/29 impact strength and the change in the ousntity of the 
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residual austenite of the steels 40Kh, 4OKhN, 40KnNMA, 
35KnGSA, OKhM, 40KhGT and 45G2 on the temperature of the 
medium during isothermal hardening and the tempering 
temperature, They arrived at the folloving conclusions: 
1) No definite relation was established between the 
irreversible temper brittleness and the change in the 
quantity of the residual austenite, 

2) temper brittleness of the first type will be the less 
pronounced in isotherimally hardened steel the higher the 
temperature of the isotherm and for the isotherms 350 and 
400°C this type of brittleness does not occur; 

3) the transformation products in the top part of the 
intermediate range tend to develop a particular type of 
irreversible brittleness (second type) which is 
characterised by intra-crystalline fracture, The authors 
attribute this type of fracture to the features of the 
structure of the products of intermediate transformation, 
which are considered as being a eutectoidal mixture of the 
a-phase and of the enriched austenite, The first type of 


Card 19/29 prittleness (with an inter-crystallite fracture) is 
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associated with the process of carbide formation in the 
matrix a-phase which is over-saturated with carbon in 

the products of transforuation of the lower part of the 
intermediate region. Brittleness of the second type 
develops as a result of the processes of tempering of the 
y-phase which distributes in the ferrite within the linits 
of what was originally the austenite grain, In a number 
of cases, even before tempering, the presence of carbon 
enriched austenite-martensite can cause brittle fracture 
along the grain. This elucidates the observed intra- 
crystalline fracture of transformation products of the 
upper part of the intermediate region which manifests 
itself strongly after tempering, 

Gandidate of Technical Sciences N, V. Kazakova and 

N. V. Koroleva in their paper "On the Influence of the 
Decomposition Products of the Austenite in the Intermediate 
Range on the Tendency of the Steel to Develop Temper 
Brittleness" investigated the influence of the products 

of intermediate transformation on the tendency of the 


Gand 20/29steel to develop reversible temper brittleness and to 
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elucidate the nature of this phenomena in bes 

3OKnN3 , S5KDNZM, 35KRN3V and 35KbM after isothern 

hardening at 250-450°C and tempering at 600-630°C with 

various cooling speeds, The impact strength was tested 

at temperatures between +200 and ~180 C,studying also 

the character of the fracture and the micro-structure 

of the steel by means of optical and electron microscopes, 
& 


a 


+ 


Evaluation of the tendency to develop temper brittlenes 


“was carried out on the basis of the temperature of 


Card 21/29 


transition of the steel into the brittle state. The 
authors arrived et the following conclusions: 

1) A partial transformation of austenite in the inter- 
mediate range during hardening has practically no 
influence on the character of separeting out of the embritteling 
intergranular phase during slow cooling of the steel after 
tempering; 

2) the intergranular phase which separates out during slow 
cooling of the steel after tempering shows less influence 
on the embrittlement than the orientated acicular 

carbides which form during the intermediate decomposition 
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of the austenite, Therefore, if products of intermediate 
decomposition are present in the structure, the fracture 
of the steel in the case of impact tests will proceed 
along the grain even if the steel was cooled slowly after 
tempering and an embrittled phase separated out at the 
grain boundaries; 
4) with increasing temperature of the partial intermediate 
transformation of austenite (during hardening) and 
increasing quantities of the products of this transfcorma- 
tion, the critical temperatures of brittleness increase 
both in the case of rapid as well as in the case of slow 
cooling after tempering. In the first case the increase 
is more intensive than in the second and,as a result of 
that, the critical brittleness temperatures are close to 
each other, 
Candidate of Technical Sciences B. N, Arzamasov in his 
paper "On the Hardenability and Through Hardenability of 
Engineering Steels During Isothermal Heat Treatment" 
studied these factors for the steel 40KhGSA by investi- 
dard 22 pogating the hardness of the micro-structure and also by 
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comparing the cooling curves of the core and of the 
Surface of specimens of various diameters With a thermo- 
kinetic diagram, Furthermore , the cooling ability was 


Capacity increases appreciably, , 

R. P. Radchenko in his paper "On the Selection of the 
Regime of Heat Treatment of Large Components by Means of 
Thermo-kinetic Diagrams" gave data on the investigation 


influence on the hardenability of steel, A 
Card 23/29comparative study was made of the mechanical properties 
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-Kinetic diagran 
tempering possesses a low impact 
it of proportionality and the 
fvacture of the specimens has ; crystalline structure; 
2) if the thermo-kinetic diag of austenite trensforma-— 
tion is available, it is poss ¢ to establish the ontinun 
regime of heat treatment (of har ening) of components 
without testing specimens treated according to various 
variants,provided that the properties of the structural 
components and the cooling curve of the core of the 
component are known; 
3) the cooling curves of the component Lound experlnentaully 
for any grade of steel are applicable also for other 
Similar grades of steel, 
Candidate of Technical Sciences B. N. Arsamasov in his 
paper "Dependence of the Fatigue Lini the Strength and 
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the Plasticity of the Steel 3OKhHGSA on th 
Isothermal Hardening" investigated the 
properties for the purpose of establishing a xr 
between the fatigue limit and other mechanical 
characteristics on flat specimens of sheet made of + 
steel 30KhGSA of a thickness of 2mea, The specimens 
hardened in a hot medium of 250, 300, 350 ana 4c0%c, 
The duration of heating at these vemperatures was such as 
to obtain the fullest decomposition of the austenite 

(15 mins, 40 mins, 5 hours and 10 hours respectively 

The author concluded thet on increasing the tempernture 

of the isothernal hardening from 250 to 450°C under 
conditions ef an as complete as possible decouposition 

of the austenite, the fatigue limit of 30KhGSA steel 
increases,in spite of the decrease of the strength and the 
yield point and also of the breaking strength ard the 


hardness, 
Card Professor I. N, Bogachev and R, I, Mints in their paner 
25/29 "Combination of Heat Treatment with Oxidation in Melts of 


Oxidising Agents" investigated the possibility of | 
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combining hardening or tempering in molten albelies 
with oxidation (addition of nitrite and nitrate sodiun 
salts). It was established that the process of 
oxidation in these media takes place in jumps whereby 

a transition is observed from the lower oxide types 

into higher types of oxides and, in addition to 
oxidation, partial dissolution of the metal takes place. 
An optimum composition of the medium has been worked out 
and the treatment time was determined which would ensure 
obtaining an oxide film which possesses the highest 
protective capacity. In this case,treatment at 400 to 
500°C increases the resistance to corrosion six to 
sevenfold compared to untreated components and three 

to fourfold in the case of a treatment temperature of 
300°C. Oxidation also increases the wear resistance 

of cutting tools, The currently applied treatment of 
tools in a vapour atmosphere can be substituted by 
treatment in molten oxiding agents, 

I, G, Rivkin in his paper "Influence of Isothermal 
Treatment on the Strength of Cast and Rolled High Sveed 
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se 


Steel" drew attention to the fact that a considerable 
proportion of cutting tools are scrapped due to cracks 
and not due to natural wear. Therefore, the mechanical 
properties have been studied of the high speed steel RS 
(static compression tests, bending and torsion tests, 
determination of the impact strength and of the fatigue 
limit) after various hardening regimes: current type 
hardening; gtep-wise hardening in a medium at a tempera- 
ture of 560°C (15 minutes); isothermal hardening 
(Variant I) in a medium of a temperature of 250 to 269°C 
(four hours); isothermal hardening in a medium at 560°C 
(Variant II, three hours) and transfer into a medium at 
250-260 C (three hours); combined jsothermal hardening 
and cooling in a medium of 250-260°C (fgur hours) 
followed by transfer to a medium of 560 g (three hours) 
and cooling again in a medium of 250~-260°C (three hours). 
For all these variants the above treatment was followed 
by treble tempering for one hour at 560°C. The author 
Card concluded that isothermal hardening improves appreciably 
27/29 the mechanical properties of cast and rolled high speed 
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tool steels and the most effective proved to be the 

combined treatment and the treatment according to 

Variant I. It was established that isothermal hardening 

increases the service life of the cutting tool, 

Main Results of the Conference. There was a discussion 

Telating to the theory of intermediate transformation, 

the structure and the composition of the products of 

intermediate transformation as a result of which certain 

important problems were singled out for further investi- 

gation in this field: ; 

a) Investigation of the structure and mechanism of the 

formation of the a—-phase; 

b) Investigation of the structure of the steel by 

electron microscopic and phase analysis; 

c) Investigation of the fine structure of the y-phase 

(distortion of the crystal lattice, of the size of blocks, 

etc.) in conjunction with incomplete transformation; 

a) Study of the transformation of residual austenite 
Card 28/29 during tempering in the intermediate range; 

e) Study of brittleness phenomena. 


e 
129-58-5-16/17 
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The delegates of the conference pointed out the practical 
value of thermo-kinetic diagrams for working out heat 
treatment regimes of various components and the necessity 
of more thorough investigations in various organisations, 
It was pointed out that isothermal hardening is 
successfully applied for increasing the structural 
strength of important components in engineering and also the 
strength and service life of tools made of high speed 

and other tool steels, It was also pointed out that 
hardening in hot media has certain technological 
advantages, e.g. reduction of the distortion and of the 
residual stresses, shortening of the heat treatment 

cycle, possibility of obtaining a bright and an oxidised 
surface, The necessity was stressed of wider utilisation 
of progressive methods of heat treatment, 

(Note: This is a complete translation and not an abstract). 


AVAILABLE: Library of Congress, 


Card 29/29 1, Conferences-Metallurgical~Yaroslavl! 2, Steel~Hardening-USSR 
3. Austenitic steels-Transformations 
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Golub. A. M., Pomerants, @. 3. SOV/78~4~4-11/44 
Coe ee! 


Complex Silver Selenocyanateg (Xompleksnyye selenotsianaty 
serebra) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 45 PP 769-774 
(UssR) 


The potentiometric method was used to investigate the condi. 
tions needed for preparing complex silver selenocyanates in 
aqueous and acetone~water solutions at 20°, The complexes 


Ag(cNse)5* and Ag(cNse)2~ were determined. The disscciation 
constants of these compounds at 20° were determined: 
Ag(cNSe)>~ K = 1.61,107/4 (in aqueous solution) and 246.107 19 
(in acetone-water solution). Ag(CNSe)?": K = 1.57,10719 


(in acetone-water Solution). At higher concentrations of the 
complex=former KCNSe in acetone-water solution the complex 


ion Ag(CNSe)7 forms. The solubility of AgcNSe in the 
Presence of KCNSe ions in aqueous and alcoholic solution was 
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investigated, Crystals form after some time in saturated 
solutions of silver selenocyanate in the presence of potassium 
selenocyanate, Fine crystals precipitate from acetone-water 
solutions with an excess of potassium selenocyanate. Analyses 
of these crystals indicated the composition KAg, (CNSe) 5 « The 


salt is stable in the air, is diffiovultly soluble in water, 
but easily soluble in aqueous solutions of sodium thiosulfate 
and potassium selenocyanate. Three tables summarize the 
results of the potentiometric measurements at a) constant 
silver concentration, b) constant concentration of selenc- 
cyanate ion, and c) constant acetone concentration. There are 
4 figures, 3 tables, and 8 references, 5 of which are Soviet. 


ASSOCIATION: Kiyevskiy gosudarstvennyy universitet im. T. ¢G. Shevchenko 
Kafedra neorganicheskoy khimii (Kiyev State University imeni 
{, @. Shevchenko, Chair of Inorganic Chemistry) 


SUBMITTED: July 10, 1957 
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Extraction of thiocyanate and halide complexes of palladium and 
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and unworked to ground and polished; also, the surface 
condition should govern the kind and thickness cf plating. 
Some, but not-all, kinds of stainless steel are liable to 
corrode if the surface is rough and electro-polishing is 
recommended for such materials. 
The formulation of the chromate passivating-solution affected 
the corrosion resistance of cadmium plating, the best 
solution being 25 g sodium dichromate, 20 g sodium sulphate 
and 20 ml nitric acid of s.g. 1.85. It was found beneficial 
to cover cadmium and zinc plating with lacquer or mineral 
oil. If flexible copper leads were plated with sufficient 
copper, silver or nickel to give protection, they became 
stiff. Passivation with chromium anhydride was useful but 
the best solution would be to plate the individual strands 
before laying-up. Cadmium—-plated steel parts were not so 
corrosion-resistant as stainless steel Khl6N9T and were also 
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POMERANETS, K.S. 
Beasties. in calculating the coefficient of the vertical temperature 
conductivity in the Gulf of Finland during the warm part of the 
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KARAVAYKO, G.I.; IVANOV, M.V.; POMERANTS, LB. 


Microbiological studies in the Karakum sulfur deposit, 
Izv. AN SSSR Ser. biol. no.2:249-260 Mr-Ap '63. 
(MIRA 17:5) 


1. Institut mikrobiologii AN SSSR. 
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Bliminating interferences in the well potential curve recorded 
simultaneously with the apparent resistivity oi ie aha of 
e ved.i prom.geofiz., n0.10?39- ° 
high resistance. Ras P g ae ee 
(041 well logging, Blectric) 
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KOMAROV, Sergey Grigor'yevich, doktor tekhnicheskikh nauk, redaktor; 
POMERANTS, Lev Izrailovich; BURSHTEYN, Iosif Hoiseyevich; 
YARYSHMY, Boris »étrovich; PETROVA, Ye.A,, vedaktor; POLOSINA, 
A.S., tekhnicheskiy redaktor. 
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t 
{Automatic equipment for geophysical examination of oil wells] 
Avtonaticheskaia appratura dlia geofizicheskikh 4{seledovanii v 
skvazhinakh, Pod obshchey red. S.G,Komarova. Moskva, Gos.pauchno- 
tekhn.izd-vo neftianol 4 gorno-toplivnoi lit-ry, 19554. 337 P» 
’ os brie ae se © = (MRA 9:1) 


[Microfilm] ie 
(Petroleum {ndustry--Bquipment and supplies) 
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4 15-57 -4-5335 
Translation from: Referativnyy zhurnal, Geologiy®, 1957, Wr 4, 
pp 178-179 (USSR) 


AUTHORS : Pomerants, L. l.; Rogov, B. I. 
TITLE: Demountable Apparatus for Radioactive Logging (Razbor- 
naya apparatura dlya radioaktivnogo Karo ttazha ) 


PERIODICAL: V ab: Razvedochnaya 4 promysl. geofizika. Nr 15, 
"Moscow, Gostoptekhizdat, 1956, pp 10-28. 


ABSTRACT: | Apparatus of the type RARK, designed for the inves ti- 
gation of drill holes in extremely inaccessible’ places 
and of exploratory holes with small diameter, enables 

one to make the measurements both with automatic and 
with . semiautomatic logging stations. Demounted logging 
tnstallations may also be used. The single-channel 
apparatus permits one to make both gamma logs and 
neutron gamma logs with a three-core or a single-core 
cable. . The depth instrument withstands pressures up 
to. 200 kg/em@ and temperatures up to 600. Its length 
cara 1/3 with the neutron gamma Logging gonde is 2810 mm; wi thout 
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15-57-4~-53 
Demountable Apparatus for Radioactive Logging (Cont. ) 


of dry cells with a voltage of 200 to 220, The depth apparatus 
requires 210 ma to 250 ma of direct current. The apparatus and its 
operation are described in detail. The authors give diagrams of the 
apparatus and point out the features of the different terminals of 
the behavior of the radio tubes, 


Card 3/3 Ve Me 2. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030007-1" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030007-1 


ise 


POMERANTS, J1,;  EPSHTEYN, G.I. 


The GIS-3 gas logging station, Razved. 1 prom, geofiz. no,19:60=79 
57. ' (MIRA 10:12) 
(041 well logging--Equipment and supplies) 
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POMERANTS, L.1.; KAPIUNOV, A.I. 
cebovetoey ‘OKS-56 for automatic logging stations working with 


single-core cables. Razved. i prom. geofiz. no.28:33-91 '59. 
= E (MIRA 13:1) 


(041 well logging, Blectric) 
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POMEBRANTS, gees KAPLUNOV, A.I. 
eerste ITES 


NGGK-57 type apparatus for radioactive logging. Razved.i 
prom.geofiz. n0.29:82-105 '59. (MIRA 13:1) 
(011 well logging, Radiation) 
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1 POMERANTS, L.J.; EPSHTEYN, G.I. 


ss Automatic gas-logging station. Razved. i prom. geofiz. at 255 
- 16h MIRA 
ie Or Gae well logging, Electric) (Automatic control ) 
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AUTHORS: 


TITLE: 


PERIODICAL: 


TEXT: 


8/035/61/000/009/019/0% 
A001/A101 


Pomerants, M.A., Agarval', S.P,, Potnis, V.R. 


Investigation by means of balloons of primary cosmic rays during 


solar disturbances 


Referativnyy zhurnal, Astronomiya i Geodeziya, no. 9, 1961, 38, ab- 
stract 9A208 ("Tr, Mezhdunar. konferentsii po kosmich. lucham., 
1959, v. 4", Moscow, AN SSSR, 1960, 61 .- 70) 


The authors discuss the data of measuring cosmic ray intensity in 


the stratosphere at a latitude of 51°N during 1957-1958. The general intensity 
level in the stratosphere during IGY was considerably lower than the level mea- 
sured during the preceding solar activity maximum (1947-1952). It is. noted that 
no marked intensity changes were detected during chromospheric flares,. A compa- 
rison of stratospheric. measurement data with measurements of the neutron compo- 
nent at Ottawa shows that the amplitude of variations in the stratosphere is 
greater by 1.6+ 0,3 times than on the Earth's surface, There are 9 references, 


[Abstracter's note; Complete translation] 
Card 1/1 


L. Dorman 
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3.2410 (1867) A001 /A101 
AUTHORS: Pomerants, M.A., Sandstrem, A.Ye,, Potnis, V.R., Roze, D.K. 
TITLE; Solar disturbances and equator of cosmic rays 


PERIODICAL: Referativnyy zhurnal. Astronomiya i Geodeziya, no. 9, 1961, 38, ab- 
stract 9A303 ("Tr, Mezhdunar, konferentsii po kosmich, lucham, 
1959, v. 4", Moscow, AN SSSR, 1960, 339 - 344) 


TEXT: The intensity of the neutron component was measured with a neutron 
monitor mounted on a ship board in 1956-1958 in order to investigate the posi- 
tion of the cosmic ray equator near the western coast of Africa (14° western 
longitude), The average position of the cosmic ray equator pertains to (6°7 + 
+ 0°8) northern latitude and, within the limits of measurement errors, coincides 
with the equator of magnetic inclination (7° northern latitude). It is possible 
that equator position depends on solar activity. 

L. D. 


[Abstracter's note: Complete translation] 
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+ A005/A130 
3.0490 (18+, 1559) 5/413 
AUTHORS: Pomerants, M.A.; Agarval', S.P.; Potnis, V.R. 
TITLE: Balloon investigation of Binary cosmic rays during solar disturb- 
ances 


PERIODICAL: Hefevativiiy zhurnal. Geofizika, no. 4, 1961, 15, abstract 4G 86. 
(Tr. Mezhdunar. konferentsii po kosmich. lucham, 1959, v. 4, Moscow 
AN SSSR, 1960, 61 - 70) 


TEXT: Data are given on measurements of cosmic ray intensity in the stra- 
tosphere at 510N latitude during 1957 - 1958. The authors point out that no 
marked variation of intensity was detected during chromospheric flares. The gen- 
eral intensity level in the stratosphere during the IGY turned out to be wnsid- 
erably lower than the level determined during the previous maximum of solar ac- 
tivity (1947 - 1952). Comparison of stratospheric measurements with neutron com- 
ponent measurements at Ottawa shows that the amplitude of variations in the stra- 
tosphere is 1. 6+ 0.3 times greater that the the earth's surface. 


[Abstracter's note: Complete translation | 
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pane mothed for the determination of email amounts 
_Pomerants. Zavwdskeya Lab. 8, aldo 
yes “Coat "Zeutr. Lene Me Il, 19u8.—Methods arc given 
for the analysis of CuSO, brass, Sn bronze and Ag solder. 
They depend upon the re of Ribs Cu by a aud the 
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GODERZIAN, Koko 3 POMERANTS , Moo} SHCHERBAKOV, S.Ao5 ZYKOVA, RA. 
ree 3-1 bronze rods 
Determination of internal stresses in BrkHts3-1 


and causes for the cracking of these ss in storage. ped Eo) 
Giprotsvetmetobrabotka no 220:167-186 ‘61. ee 
(Drawing (Metalwork)) (Strains and stresses) (Bronz 
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ee, : ; 
2 ° 60 
Our masters have skillful hands. Prom.koop. 14 no.1:24 da . 
= (MIRA 13:5) 


(Omsk--Service industries ) 
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POMERANTS, S, 


Twice as fast. Grazhd. av. 17 no.12:12-13 BD '60, (IRL 14:2) 
1, Nachal'nik Lineyno-eksplautatsionnoy 4 remontnoy masterskoy, 


Baku. 
(Airplanes-- Maintenance and repair) 
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POMBRANTS, Ye. D.; KIMUS, A.G. 


eS OF ‘poisoning connected with the redecoration of apartments. Gig. 
i san. 23 no,12:77+78 D '58. (MIRA 12:1) 
(ANILINS--TOX ICOLOGY) 
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